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Figure ItC 



Inject a therapeutic agent 



Push a measured amount of therapeutic agent from a 
second end of a needle to a first end of a needle 



Measure a pressure of the therapeutic agent in the 
needle 



Measure a first change in pressure when the first end 
of the needle contacts tissue and the tissue compresses 
the injected fluid 



Measure a second change in pressure as the needle 
penetrates the tissue to a predetermined depth and 
occludes the aperture 



FIG. 14 
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Dispense or fill a needle with a therapeutic agent 
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Measure a pressure of the therapeutic agent in the 
needle with the therapeutic agent not flowing 



Measure a first change in the pressure of the 
therapeutic agent when the needle tip contacts tissue 
and the tissue compresses the fluid 



Measure a second change in the pressure of the 
therapeutic agent when the tissue occludes the 
aperture indicating that the needle has penetrated the 
tissue to a predetermined depth 



FIG. 15 



